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corresponding quantities for the whole body by the mass.   We shall
denote the corresponding thermodynamic potentials per unit mass by
f,, or u,    & or f,,;    $p or ^ and & or f,
As the small suffixes are sufficient to distinguish the potentials of unit mass from the potentials of the whole body, it is immaterial whether a capital § or small f is used.
The fundamental property common to each of the thermodynamic potentials viz: that all the coefficients which determine the physical and mechanical properties of a body are known ivhen a certain function of the independent variables which define the state of the l)ody is known, was enunciated by F. Massieu, in 1869 — 1876; who gave the name characteristic function to such functions.
98. Systems with  any number of degrees of Freedom.    Let us
now consider a thermically homogeneous system with n degrees of mechanical freedom. The state of such a system is completely specified by its n generalised coordinates, #1; x2j ,%, . . . xn and either its absolute temperature T or its entropy S. If X1? X2? ... Xn are the generalised, force components corresponding to x19 &'2; . . . xn the external work done in any displacement is
From (83)
(105)          dU~ TdS - X^- X%dx.2 ----- Xndxn
giving for independent variables S, xlj #2; . . . if $$x= V,
38f^ _ T     88^ _ _ v Sis ......       ;    Tir"""        r*
Taking in like manner
Sr, -U- TS,
we have for the corresponding choices of variables
d'S                   7     dXt.                 f'
We may also construct other modified forms of thermodynamic potential for cases in which it is convenient to take some of the independent variables to be coordinates and some to be force components.rature unless the entropy is actually specified.
